This study examines support for climate adaptation planning and the role of perceived risk, uncertainty, and trust on adaptation of U.S. coastal communities. This assessment is based on the analysis of webbased questionnaires (n = 137) among state, local, and non-government organization (NGO) planners in Alaska, Florida, and Maryland. Ordinal regression and correlation analysis were used to assess which factors are related to support for adaptation during two planning stages. Findings from this study suggest the influence of perceived risk, uncertainty, and trust on support for climate change adaptation (CCA) varies across two stages of adaptation planning (support for the development of plans and willingness to allocate human and financial resources to implement plans). The disaggregation of planning entities into different study areas and levels of management revealed significant differences in the relationship between perceived risk, uncertainty, and trust and support for CCA planning. These findings have implications for the design of communication and engagement strategies.
by the nature and magnitude of the perceived risk and specific type of action intended to reduce potential vulnerabilities.
There are several climate-related risks relevant to coastal CCA, including increases in temperature, relative sea level rise, extreme precipitation events, and more intense hurricanes and coastal storms (first-order risks; Collins et al., 2013) . These environmental changes may lead to increases in the frequency and intensity of flooding events, impacts to public health, economic losses, beach and dune loss, wetland and ecological loss, and damages to infrastructure and property (second-order risks; Moser et al., 2014) . However, coastal communities across the United States will face different risks to climate change because of differences in the rate, magnitude, and timing of exposure to changing climate conditions. The impacts of climate change will also vary within and between communities given that individuals and communities experiencing these changes have different sensitivities, coping capacities, and structural and institutional challenges (Adger, 2006; Folke, 2006) .
In addition to non-uniform changes in the rate, magnitude, and timing of climate change across the United States, there are often differences in the level of perceived risk, which are mediated by heuristics, socioeconomic and demographic attributes, attitudes, political affiliation, environmental beliefs, and physical vulnerability, values and worldviews, experiential factors, and trust (Leiserowitz, 2006; Zahran et al., 2008) . The non-uniform nature of climate change impacts, differences in perceptions of risk, and context-specific linkages between perceived risk and behavioral changes underscore the theoretical importance of understanding how perceived risk relates to support for CCA.
Perceived Uncertainty
Despite the high risk potential from climate change impacts, there are multiple uncertainties that may impede adaptation planning. Understanding the influence of these uncertainties on decision-making processes is important as it may affect behavior, timing, and degree of effort. It is therefore not surprising that uncertainty and human action are discussed in a wide range of contexts (McMullen & Shepherd, 2006; von Mises, 1963) . Some theories suggest that the "level" of uncertainty (point where uncertainty rests on a continuum from deterministic knowledge and total ignorance) influences behavior and others focus on peoples' willingness to bear uncertainty, which is influenced by differences in motivation and risk tolerance (McMullen & Shepherd, 2006; Walker et al., 2003) .
There are several climate and non-climate-related uncertainties relevant to adaptation planning. These uncertainties include projections in the rate, magnitude, and extent of changes in temperature, sea level, hurricanes and severe storms, wave climates, and precipitation regimes remains unknown (first-order impacts), which are often quantified using probabilities and ranges (Collins et al., 2013) . The level of uncertainty increases when using these projections to model second-order impacts such as the rate of saltwater intrusion, the frequency and magnitude of flooding, the ability of marshes to transgress, coastal erosion, and loss of public and private infrastructure (Kettle, 2012b) . There are also non-climate-related uncertainties that further complicate coastal planning, including knowing what actors and institutions will be involved in coastal management, the predictability of budgets, population growth and development, the political environment, the cost and availability of insurance, stakeholder values and priorities, and changes in state and local coastal polices (Moser, 2005) . Other non-climate-related uncertainties are related to policy and decision-making processes, which include reaching a working agreement on how climate is changing, what is considered "dangerous," what are the goals and needs, and how to assess and compare adaptation options that integrate uncertainties in climate science and deliberation (Moser, 2005; Moser & Ekstrom, 2010) . Together these uncertainties influence the assessment and interpretation of impact assessments.
Although uncertainties in climate change models are often quantified using probabilities and ranges, the level of uncertainty may be perceived differently in identical situations (Budescu, Por, & Broomell, 2012; Duncan, 1972) . There are also differences in the perceived level of uncertainty for expectations of sea-level rise and temperature change among state, local, and non-government organization (NGO) planners (Kettle, 2012a) . Although some assessments have measured the perceived level of uncertainty for climate-related uncertainties, our understanding of the level of perceived uncertainty for social and decision-making process and how these perceptions relate to climate-related uncertainties, is not resolved.
Much CCA research on the influence of perceived uncertainty focuses on the impact of information use. Gagnon- Lebrun and Agrawala (2006) suggest that the level of uncertainty in climate change projections is a barrier to planners using such information in adaptation planning efforts. Other research has investigated the type of information coastal planners want regarding uncertainty (Tribbia & Moser, 2008) . Lackstrom et al. (2012) suggest that the influence of uncertainty on information use and implementation of adaptation activities varies across different sectors. Understanding what sources of future change are perceived as having the highest level of uncertainty and how the level of uncertainty is related to support CCA will deepen our understanding of what uncertainty means for adaptation planning (G. D. Brewer & Stern, 2005; Dessai, O'Brien, & Hulme, 2007) . 
Trust
Trust plays an important role in facilitating cooperation among entities, especially when individuals lack direct experience with events and uncertainties are prevalent (Siegrist, Earle, & Gutscher, 2007) . In such situations, individuals must trust persons processing the information and governing institutions recommending policy changes. Earle (2010) points out two dimensions of trust in risk management: confidence in abilities (e.g., knowledge, skills, experience) and trust in intentions (e.g., values and intent). Trust and confidence are both critical in mediating social interactions among people, organizations, and institutions, and reducing the complexity in risk management (Laurian, 2009; Luhmann, 1988) . In the context of coastal management, higher levels of social and institutional trust are related to greater community support for climate-related coastal policies (Jones & Clark, 2013 .
Several researchers have investigated public trust in scientists and government as it relates to climate change. Their findings generally indicate that scientists, friends, and family are the most trusted sources of climate information and that perceived motivations behind communication influence willingness to engage in climate-related activities (Leiserowitz, Maibach, & Roser-Renouf, 2008; Rabinovich, Morton, & Birney, 2012; Whitmarsh, 2009) . Other studies have found low public trust in government regulation (Poortinga & Pidgeon, 2003) , linked trust in government to greater support for change mitigation policies (Dietz, Dan, & Swhwom, 2007; O'Connor, Bord, Fisher, Staneva, et al., 1999) , and suggested that public resistance to climate change policy is connected to increased concern for government control and regulation (Leiserowitz et al., 2008) .
Although the issue of trust is likely to influence planning decisions related to climate change, no studies were identified that evaluated planner trust and confidence in climate scientists and state government, though some research has evaluated trusted sources of information (Tribbia & Moser, 2008) . Relevant aspects of planner trust in state government related to CCA include having sufficient state-level staff and financial resources to implement and enforce CCA policies, taking into account multiple perspectives, sharing a similar vision, and providing all available information for decision makers. Aspects of planner trust in climate scientists include the ability to measure historical climate change, predict future change, be transparent with findings, and maintain independence from private interests.
Linking Perceived Risk, Uncertainty, and Trust to Adaptation
The research discussed above enhances our understanding of the diverse risks faced by coastal communities, the major sources of uncertainty in at University of Aegean on April 5, 2015 eab.sagepub.com Downloaded from CCA planning, and the role of trust in risk management. The literature review also provides a foundation for understanding the potential influence of perceived risk, uncertainty, and trust on support for CCA. Yet there are several gaps in the existing literature concerning the ways in which perceptions of risk, uncertainty, and trust are related to support for CCA planning (Dessai et al., 2007; National Research Council [NRC], 2011) . First, the influence of the above factors are highly contextual and dependent on the type of specific beliefs, yet most research focuses on climate change mitigation, as opposed to adaptation actions. There is reason to believe that the influence of perceived risk, uncertainty, and trust may be different for adaptation than mitigation because of the mismatch between the timescales of behavioral change and changes in the risk and adaptation may be associated with targeting more observable changes and impacts that relate to experience (Pielke et al., 2007; Slovic et al., 2004; Stern, 2000) . Second, the influence of perceived risk, uncertainty, and trust may be different throughout different stages and activities within the adaptation cycle. It is therefore important to consider the influence of these factors during different stages of adaptation (e.g., planning, implementation, evaluation, etc.). Third, most-survey based research focuses on the general public rather than key decision makers such as planning officials, who are at the forefront of the development and assessment of adaptation planning. Fourth, the specific vulnerabilities of, and impacts to, these communities are dependent on local sensitivities, such as physiographic characteristics, levels of development, rates of relative sea level rise, existing infrastructure, as well as adaptive capacities. Priorities, intent, and abilities of planning entities also vary across levels of government. Such differences point to the value of recognizing how the influence of perceived risk, uncertainty, and trust vary across planner groups.
Method
A web-based questionnaire was used to solicit perspectives on the influence of perceived risk, uncertainty, and trust on CCA planning. This approach is used frequently in climate change needs assessments (MRAG Americans, 2009 ). This section discusses participant selection, questionnaire design, and methods used to measure perceived risk, uncertainty, and trust and parameterize the ordinal regression models used in analysis. The methods used in participant selection, questionnaire design, and analysis (interviews and questionnaire) were pilot tested in South Carolina between March and September 2010.
Participant Selection
CCA planning involves many actors and institutions at multiple scales of governance (Moser, 2009 ). This study focuses on understanding perspectives from city and county (borough) planners and engineers (local-level), division and section heads of key state agencies (state-level), and non-profit and NGOs. NGOs included both local/grassroots and national-level organizations, whose mission statements or web pages included references to planning. Together, the above planning entities are critical in the design and implementation of comprehensive plans, zoning ordinances, and CCA strategies (American Planning Association [APA], 2011; Cullingworth & Caves, 2009) . Alaska, Florida, and Maryland were selected as the study areas because they face diverse coastal management challenges and different projections of climate change, have different political environments related to climate change, and are developing, or are in the process of developing, state-level CCA plans.
An extensive web-based search identified approximately 500 coastal planners whose work-related responsibilities were located within five miles of the coast. This distance was selected to focus on communities whose economies and vulnerabilities are closely tied to the coast. This distance is narrower than the coastal zone for each state as defined by National Oceanic and Atmospheric Administration (2012).
Questionnaire Design
Questionnaire design began with a literature review to identify major risks and sources of uncertainty. Twenty-seven semi-structured interviews were then conducted across Alaska, Florida, and Maryland to verify key risks, uncertainties, and dimensions of trust identified in the literature and develop survey questions to measure perceptions of risk, uncertainty, and trust. A maximum variation purposeful sampling technique was used to identify a wide range of planners across each state. This was achieved by selecting sets of participants within each study area that represented multiple levels of management and diverse regions of the coast.
The final web-based questionnaire was implemented between September and October 2011 based on Dillman's (2000) Tailored Design Method. This questionnaire, which served as the primary data set for analysis, was sent to 463 participants identified in the web-based search. Each participant received a pre-notice letter that described the purpose and voluntary nature of the research. One week later, a link to the questionnaire was emailed to each participant. Two additional reminders were sent to non-respondents at 1-week intervals. The overall response rate was 30% (n = 137; Table 1 ). The response rate was highest for local planners (38%) and lower for state employees (26%) and NGOs (16%). Among the study areas, Florida and Maryland had the highest response rates (34%), and Alaska was considerably lower (20%). The questionnaire received no responses for state-level planners in Alaska. A major factor contributing to non-response among state-level planners was the non-reauthorization of the Alaska Coastal Management Program (ACMP) in July 2011, which occurred before the questionnaire was implemented. Questionnaires were still sent to planners working for ACMP to capture their perspectives; however, a few planners responded that they had new job responsibilities and were not able to complete the survey. The category of state-level planners therefore only includes responses for planners in Florida and Maryland.
Modeling the Relationship Between Perceived Risk, Uncertainty, Trust, and Climate Change Adaptation (CCA)
Two ordinal regression models were used to evaluate the relationship among support for CCA and the influences of perceived risk, types of uncertainty, and trust. The following subsections discuss the survey questions used to measure support for CCA at two different stages of planning (dependent variables) and develop the scales for perceived risk, uncertainty, and trust. Each of these scales is used as a covariate (independent variable) in the ordinal regression model.
Dependent variables.
Support for CCA was measured at 2 different adaptation cycle stages with the following 6-point Likert-type item questions (see Tables  5 and 6 for response options):
• • Development CCA-"Which statement best represents your level of support for the development of local-level adaptation strategies in your This set of questions captures the key risks, types of uncertainty, and dimensions of trust discussed in the literature and semi-structured interviews ( Table 2 ). The number inside the brackets (above) represent the number of questions used to create each scale. Each question was calibrated to the year 2030 because the time frame aligns with decision-making processes for coastal planners (comprehensive plans, land use management documents, hazard mitigation plans; APA, 2006). The above scales were created on a conceptual basis, justified by an extensive review of the literatures on risk perception, uncertainty, and trust, rather than statistically derived.
Participant responses were combined into eight scales by averaging (mean) Likert-type item and bipolar response questions. There were two scales for perceptions of risk, four scales for uncertainty, and two scales for trust. Cronbach's alpha (α) indicated that each scale exhibited high internal reliability, suggesting that items within each scale were measuring a similar construct ( Table 2) .
The aggregation of multiple items into a single scale was treated as interval data for regression analysis and will be treated this way throughout the article. Although strictly speaking Likert-type item response format questions produce ordinal data, studies have shown empirically that 5-to 7-point response format questions produce data that are not significantly different than continuous data (Cicchetti, Showalter, & Tyrer, 1985; Rasmussen, 1989) . Note. Response format for Likert-type item questions: Risk (not concerned, slightly concerned, somewhat concerned, moderately concerned, very concerned, extremely concerned); Uncertainty (certain, slightly uncertain, somewhat uncertain, moderately uncertain, very uncertain, extremely uncertain, not aware of); Trust (strongly agree, agree, slightly agree, slightly disagree, disagree, strongly disagree). For each question, participants were given the option to select "not aware of." CCA = climate change adaptation. a Questions were only asked to participants in Alaska. b Inverse response values were used for calculating each scale. Analysis of Spearman's ρ indicated that both perceived risk scales were highly correlated (r = .824) and were thus combined into a single scale (α = .90). The risk scales were combined by averaging individual responses for all of the 14 perceived risk Likert-type items. The other six scales were related, but not highly enough that multicollinearity would likely be an issue (Table 3) . 1
Model parameters for ordinal regression. Two ordinal regression models were developed to understand how perceived risk, uncertainty, and trust are related to support for CCA strategies. Model 1 regressed support for the development of local-level CCA plans and strategies (Development CCA) and Model 2 regressed support for the allocation of human and financial resources to implement local-level CCA strategies (Resources CCA). The seven covariates used in both of these models represent the scales discussed in Table 3 . Both models used the logit link function, 0.00000001 singularity tolerance, 0.000001 parameter convergence, 20 half steppings, and 100 iterations. These parameters specify the transformation applied to the dependent variable, values used to check for correlations among predictors, and the iterations used to estimate effect parameters, respectively.
Research Findings
Research findings are discussed in four sections. The first section addresses the scales used as covariates in the ordinal regression models and the second section reports on support for CCA, the dependent variable. The third section analyzes the results from the ordinal regression models of scales and support for CCA. The final section focuses on correlations between the each of the scales (perceived risk, uncertainty, and trust) and support for CCA at a finer 
The Scales: Perceived Risk, Uncertainty, and Trust
Risk research has identified perceived risk, uncertainty, and trust as significant influences on the responses of different groups to a variety of risks. Although these factors are all relevant to adaptation issues facing planners, little is known about how they might influence the motivations of this influential group. Analysis of planners' responses on these factors, as they relate to climate change, revealed differences in their broad perspectives on scales of perceived risk, uncertainty, and trust (Tables 2 and 4 ). For example, risk perceptions were significantly higher in Maryland than in Florida and for state planners compared with local planners (p ≤ .05).
Analysis of the four uncertainty scales confirmed that coastal planners face a diversity of climate and non-climate uncertainties in planning processes (Tribbia & Moser, 2008) . Overall, planners perceived that social uncertainties had the highest level of uncertainty and first-and second-order uncertainties were perceived to have the lowest level of uncertainty. However, there were significant differences in the perceived level of uncertainty within and across scales. For example, for all uncertainty scales, the perceived level of uncertainty was significantly higher in Florida than in Maryland (p ≤ .05). Local planners perceived a significantly higher level of uncertainty than state planners for first-order environmental and decision-making process uncertainties (p ≤ .01; no data for state planners in Alaska). Note. Mean responses range from 1 to 6, with low values representing low levels of perceived risk, uncertainty, and trust. Superscripts indicate significant differences between scales (*p ≤ .05. **p ≤ .01). Significant differences in median values are based on Kruskal-Wallis and Mann-Whitney U tests. NGO = non-government organizations; Env1 = first order impacts; Env2 = second order impacts. The "State" and "Total" categories do not include data for state-level planners from Alaska (no data).
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The trust scale addresses issues of trust in competence and intention with respect to several key groups and aspects of their work. Overall, participants expressed high levels of trust in climate scientists and moderate levels of trust in state government. This lower level of trust in government may affect support for CCA because planners may perceive that the state does not have the resources or ability to act, or share the values of their communities. Trust in scientists was significantly lower for local-level planners than for state-level planners (p ≤ .05) and NGOs (p ≤ .01), and trust in government was significantly lower for planners in Florida than in Maryland and Alaska (p ≤ .01). The three types of scales discussed above (perceptions of risk, uncertainty, and trust) represent factors that may influence support for CCA.
Support for CCA
Research on CCA planning has revealed an increasing level of engagement across the United States and internationally, especially in coastal environments (Bierbaum et al., 2013; Mimura et al., 2014) . Analysis of planners' responses for the level of support for CCA revealed differences at two different points in the adaptation process and across scales.
Overall, coastal planners indicated greater support for the development of local-level CCA strategies that consider addressing potential impacts of climate change than for allocating human and financial resources to such strategies (Tables 5 and 6 ). The majority of planners (62%) believed that their community must immediately or should begin integrating climate change into planning strategies soon, but few of the same respondents (51%) believed that their community must immediately or should begin allocating financial and human resources to implement local-level adaptation strategies. Few planners indicated that communities should not begin developing plans or allocating resources to implement adaptation planning. For a detailed analysis of cross-scale differences in support for CCA planning among planning entities, see (Kettle & Dow, in press ).
The Influence of Perceived Risk, Uncertainty, and Trust on Support for CCA
The relationship between the seven scales of perceived risk, uncertainty, and trust developed in this study and the measures of support for CCA reported above were analyzed with two ordinal regression models (Development CCA and Resources CCA). This subsection describes the model fit and outputs related to the influence of perceived risk, uncertainty, and trust on support for (14) 10 (26) 9 (9) 10 (50) 7 (32) 26 (19) Communities in my area should begin integrating climate change into planning strategies soon to address potential impacts 6 (23) 33 (45) 20 (53) 40 (42) 7 (35) 12 (55) (23) 7 (18) 28 (29) 2 (10) 2 (9) 32 (23) At some point communities in my area may need to start thinking about integrating climate change into planning strategies, but they don't need to until they know more about what to plan for 4 (15) 11 (15) 1 (3) 15 (16) 0 (0) 1 (5) 16 (12) Communities in my area should not integrate climate change into planning strategies right now. They have too many other more important challenges to address 1 (4) 1 (1) 0 (0) 1 (1) 1 (5) 0 (0) 2 (1) Communities in my area should not integrate climate change into planning strategies because climate change will not impact coastal planning and management where I work 1 (4) 1 (1) 0 (0) 2 (2) 0 (0) 0 (0) 2 ( Note. CCA = climate change adaptation; NGO = non-government organizations. The "State" and "Total" categories do not include data for state-level planners for Alaska (no data). (15) 8 (11) 3 (8) 7 (7) 6 (30) 2 (9) 15 (11) Communities in my areas should begin allocating financial and human resources soon to implement local-level climate change planning strategies that address potential impacts 7 (27) 25 (34) 23 (61) 30 (32) 8 (40) 17 (77) (29) 9 (24) 31 (33) 3 (15) 2 (9) 36 (26) At some point communities in my area may need to start thinking about allocating financial and human resources to implement CCA strategies, but they don't need to until they know more about what to plan for 9 (35) 13 (18) 2 (5) 21 (22) 2 (10) 1 (5) 24 (18) Communities in my area should not allocate financial and human resources to implement CCA planning strategies right now. They have too many other more important challenges to address 0 (0) 4 (5) 1 (3) 5 (5) 0 (0) 0 (0) 5 (4) Communities in my area should not allocate financial and human resources to implement CCA planning strategies because climate change will not impact coastal planning and management where I work 0 (0) 2 (3) 0 (0) 1 (1) 1 (5) 0 (0) 2 ( Note. CCA = climate change adaptation; NGO = non-government organizations. The "State" and "Total" categories do not include data for state-level planners for Alaska (no data).
at University of Aegean on April 5, 2015 eab.sagepub.com Downloaded from the development of, and allocation of human and financial resources for, local-level adaptation strategies that consider addressing climate impacts.
Analysis of the ordinal regression models revealed that perceived risk and trust in climate scientists are significant in support for local-level adaptation strategies that consider climate change impacts during two substages of adaptation planning (Table 7 ). An increase of one ordinal level in either perceived risk (e.g., increase from "slightly concerned" to "somewhat concerned") or the level of trust in climate scientists raises the odds of having a higher level of support for the development of CCA by 2.47 (perceived risk) and 1.92 (trust in scientists). An ordinal-level increase also raises the odds of having a higher level of support for the allocation of resources for CCA by 2.48 (perceived risk) and 1.82 (trust in scientists). These findings are consistent with previous research findings, both within the United States and internationally, that identifies risk perceptions as the strongest explanatory variable related to support for climate change mitigation policy (Bord et al., 2000; O'Connor, Bord, Fisher, Staneva, et al., 1999; Zahran, Brody, Grover, & Vedlitz, 2006) . The findings are also consistent with research that emphasize the importance of trust in climate scientists' on willingness to engage with climate science messages (Rabinovich et al., 2012) .
The model fit was carefully evaluated using four tests-threshold estimates, proportionality of odds, Pearson, and Deviance Goodness of Fit. Threshold estimates in both models contained values that were not significant (p ≥ .05), indicating that some ordinal levels of the dependent variable did not have significant cut points (some levels have equations that are not significantly different). Ordinal levels 4 to 6 were therefore combined within both models such that the ordinal interval of the dependent's variables had statistically significant cut points (e.g., responses for bottom three statements in Table 5 were combined into a single measure). Both models passed the proportionality of odds assumption (parallel lines test), indicating that the slopes of the predictor variables are the same for each ordinal level of the dependent variable. Pearson and Deviance Goodness of Fit tests were both non-significant, indicating that the data were a good fit to the model, and likelihood ratio tests for both models were significant, indicating that both models were more effective than their respective null models.
Three of four uncertainty scales are not significantly related to CCA support (Table 7) . These findings run counter to the debate over uncertainty on climate change, which suggest that uncertainties in the magnitude of climate change and potential impacts are a significant barrier to planning (Fussel, 2007) . Only the scale focusing on uncertainty in decision-making processes is significant (e.g., reaching a working agreement on [a] the level that a change in climate is dangerous, [b] adaptation goals and needs, [c] how to assess and compare adaptation options, and [d] how the climate is changing) with respect to support for the allocation of human and financial resources for CCA strategies. An increase in one ordinal level in this uncertainty scale significantly decreases the odds of having higher level support for Resources CCA by 0.77 (negative relationship). These findings underscore the growing awareness of the challenges associated with diverse values and priorities when developing working agreements on how the climate will change, what is considered dangerous, and what are the needs and goals of adaptation (Adger et al., 2009; Moser & Ekstrom, 2010; Southeast Florida Regional Climate Change Compact, 2011) .
Although uncertainties related to social processes had the highest levels of uncertainty, interpretation of regression analysis indicated that this scale was not related to support for Development CCA or Resources CCA. Such findings suggest that different sources of uncertainty are related to support for CCA in various ways. For example, support for CCA is linked more to peoples' willingness to bear social uncertainties under conditions of high risk potential, rather than the perceived level of social uncertainty. In contrast, support for Resources CCA is linked to the perceived level of uncertainty for decision-making processes. Trust in government is also not significantly related to support for CCA. 
Differences in the Correlation Across Study Areas and Level of Management
The potential for social and psychological factors to have different levels of influence and significance across different regions and levels of management has been identified in related work (O'Connor, Bord, Fisher, Staneva, et al., 1999) . Outputs from the ordinal regression models (discussed above) were used to detect the influence of risk perceptions, uncertainty, and trust on support for CCA across study participant groups. This section discusses the stability of these findings at a finer scale within each study area and level of management. The relationship between each of these scales on support for CCA for each subset of planners is assessed using Spearman's ρ, rather than ordinal regression. This selection was made because, despite significant effort in developing a list of potential participants and close reliance on the recommended survey techniques (Dillman, 2000) , the sample sizes for each of the subgroups (study area and level of management) remained too small for regression analysis (Table 1 ). The findings from the correlation analysis therefore provide an exploratory analysis of the relationship between each of the covariates and support for CCA, rather than the inferential analysis that might be provided by ordinal regression with a sufficient sample size. A more detailed analysis of how support for CCA varies across study areas and levels of management is presented in Kettle and Dow (in press ).
Comparison of Spearman's ρ correlation coefficients revealed that some scales had similar degrees of association with Development CCA and Resources CCA across study areas and level of management (Table 8) . For example, the influence of risk perception and trust in scientists on support for CCA was stable across all study areas and levels of management. Specifically, the degrees of association for risk perceptions and trust in climate scientists on support for CCA were relatively high, significant (p ≤ .05), and positive for all subgroups (except for two subgroups, where the relationship was positive, but not significant).
Other factors were less consistent across subgroups of planners. For example, three of the uncertainty scales (first-and second-order environmental and decision process uncertainties) were significantly correlated to support for CCA in both models at the local-and NGO level, but not significant for state-level planners. Such findings suggest that the availability and accessibility of more precise climate models is more important to local planners, who must live with, and make decisions in the face of uncertainty.
In another example, trust in government was significantly related to support for CCA in Alaska and Maryland, but the sign of the relationship was opposite, and not significantly related in Florida. Some differences in trust in at University of Aegean on April 5, 2015 eab.sagepub.com Downloaded from government can be illustrated through responses from the semi-structured interviews. A borough-level planner from Alaska stated that "the states' entire coastal zone management program was gutted basically because the oil companies were saying it's hampering development . . . they [the state] didn't care what local governments had to share." This sentiment was voiced by two of the three local planners interviewed in Alaska. In the case of Maryland, where support for CCA strategies is positively correlated to trust in government, a city planner stated that "If you play it right and have a good relationship with the state then you can participate in the process, rather than sit back and wait for the state to tell you what to do." Another local planner in Maryland stated that it "helps to have the people on the state-level, with the expertise they have . . . come up with this adaptation plan." Together, these findings at finer scales of analysis highlight correlations that are consistent across study areas and levels of management and factors that vary at a finer resolution of analysis.
Discussion and Conclusion
Coastal planners are in the center of decision-making processes that guide the development of community land and resources, including how climate Note. CCA = climate change adaptation; NGO = non-government organizations. Env1 = first order impacts; Env2 = second order impacts; Dec. Pro. = decision making processes. The "State" and "Total" categories do not include data for state-level planners for Alaska (no data). *p ≤ .05. **p ≤ .01.
change-related concerns are integrated into planning and management strategies. This study assessed the influence of perceived risk, uncertainty, and trust on support for local-level adaptation strategies that consider addressing the impacts of climate change over a near-term planning horizon (10-15 years) among coastal planners in Alaska, Florida, and Maryland. The findings from this study advance our understanding of how social and psychological factors influence the many dimensions of adaptation planning and the differences among planning stages, types of planners, and states. In the following sections, we discuss the contributions of this study and the additional research needed to advance our understanding of climate adaptation planning. We conclude by discussing the policy implications of the study findings.
First, this study found that the influence of perceived risk, uncertainty, and trust on support for CCA varies across two stages of adaptation planning (Development CCA and Resources CCA). For example, a higher level of perceived risk and trust in scientists both significantly increase the odds of a higher level of support for the development of, and allocation of resources for, CCA strategies. In contrast, uncertainties in decision-making process were significant (negative) for the allocation of human and financial resources to implement CCA plans, but not for the development of a plan. Although this study investigated the influence of three factors during two stages of the adaptation planning cycle, there are several other stages, including problem identification, managing, and evaluating the performance of planning measures, which may be affected differently by the influence of these and other factors. Additional research is needed to investigate the influence and stability of social and psychological factors at different stages of adaptation planning.
Second, the disaggregation of planning entities into different study areas and levels of management revealed significant differences in the relationship between perceived risk, uncertainty, and trust and support for CCA planning. Trust in government and support for CCA differed in magnitude, direction, and significance across each of the study areas. Furthermore, climate changerelated uncertainties matter more for local planning officials than for state and NGO planners. Analysis of the total sample showed that a higher level of climate-related uncertainties did not significantly decrease the odds of a higher level of support for CCA; however, disaggregation of planners across levels of management revealed that a higher level of uncertainty is significantly (p ≤ .05) correlated to a lower level of support for CCA among local planners. Such findings highlight the importance of finer scale comparative studies, rather than national-level surveys, in understanding support for CCA planning and what factors are stable and different across regions (NRC, 2011) . Additional research is needed to investigate the role of perceived risk, trust, and uncertainty on adaptation planning across planner groups and study areas. Specifically, a larger sample size within each study area or level of management would allow for the use of inferential statistics, rather than exploratory correlation analysis, thus providing greater insight into differences between planning groups and across states.
Third, although an increase in the perceived level of uncertainty did not significantly alter support for Development CCA or Resources CCA (regression analysis), three of the four uncertainty scales-those concerning firstand second-order environmental impacts and decision-making processes-were significantly, negatively correlated in support for CCA. It is possible that the influence of specific uncertainties may have been masked in creating the scales. It would be important to identify which specific uncertainties have the greatest barrier to planning efforts. Identifying thresholds in these uncertainties remains an important, yet relatively unexplored research area in CCA. There are also additional variables to include in future modeling efforts that may play a critical role in support for CCA. For example, further distinguishing the influence of different dimensions of trust, such as confidence in abilities or trust in intentions or trust among NGOs and local planners, may yield a deeper understanding of the role of trust for CCA planning and governance relations. It would also be useful for modeling efforts to include an explicit consideration of the political context as it influences approaches to climate adaptation (Haywood, Brennan, Dow, Kettle, & Lackstrom, 2014) .
These findings have implications for the design of more effective climate adaptation communication, engagement strategies, and policy. First, communication and engagement strategies designed to increase support for CCA should be sensitive to the stage of adaptation planning processes. Although some factors, such as trust in scientists and risk perceptions are critical in support for CCA throughout multiple stages of planning, other factors are more stage specific and could be targeted. Specifically, strategies to facilitate dialog among planning entities to reach working agreements on adaptation goals and needs, adaptation options, and how the climate is changing should target entities that are preparing to implement strategies, rather than increase support for the development of plans. Second, strategies to improve support for the development and implementation of CCA plans must be sensitive to the appropriate level of management. In the case of climate-related environmental uncertainties, efforts to reduce uncertainty may not increase support among state and NGO planners, whereas more targeted efforts to local planners may increase support.
